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Description 

Technical Field 

[0001] This Invention relates to electrically powered 
window coverings such as vertically adjustable shades, 
tiltable blinds and the like. More particularly, the inven- 
tion relates to motorized window coverings which are 
activated by a wireless remote control transmitter and 
have {associated with them a DC motor and electrical 
and mechanical circuitry adapted to store position infor- 
mation. 

Background 

[0002] Wireless, remote control, motorized window 
coverings are activated by a control signal generated 
and sent by a transmitter. As explained in USP 
4,712,104 to Kobayashi, the control signal is usually 
converted into one of audio, radio (RF), or light (either 
visible or, more preferably, infrared (IR)) energy, and 
transmitted through the air. When a button on a remote 
transmitter is pushed, the control signal comprising one 
of these types of energy Is generated. The control signal 
sent by the transmitter may comprise a carrier signal 
which modulates either a continuous wavefonm or, more 
preferably, a sequence of spaced apart pulses. In those 
cases where spaced apart pulses are used, the pulses 
may either be coded, or they may comprise a sequence 
of pulses having substantially identical pulse widths and 
a constant pulse repetition frequency (PRF). 
[0003] Each wireless, remote control motorized win- 
dow covering system is provided with at least one trans- 
ducer which converts the transmitted energy into elec- 
trical signals. In the case of an audio signal, the trans- 
ducer is a microphone. In the case of RF signal, the 
transducer is likely to be an antenna, which may com- 
prise an electromagnetic coil tuned to the earner fre- 
quency. Finally, in the case of a light signal, the trans- 
ducer is typically a photodiode, a photoreslstor or a pho- 
totransistor. 

[0004] As the signal travels from the transmitter to the 
transducer, it may become slightly corrupted. For in- 
stance, In the case of an acoustic signal, environmental 
noise in frequencies of interest, may be added to the 
signal. In the case of a light signal, light from other sou ro- 
es may be added to the received signal. Further con-up- 
tion may take place as the transmitted signal is convert- 
ed by the transducer Into an electrical signal. This is be- 
cause all transducers, however precise, cannot output 
an electrical signal which perfectly replicates the incom- 
ing transmitted signal. Usually, the electrical signal from 
the transducer will vary slightly from what was transmit- 
ted. 

[0005] In addition to being corrupted, the signal may 
have also been modulated before transmission, as ex- 
plained above. Together, these factors result in a signal 
that is distorted, and may be unintelligible to a decision 



circuit, described further below. To help correct some of 
this distortion, the electrical signal from the transducer 
is usually preprocessed before it is interpreted by a de- 
cision circuit. The goal of this preprocessing is to convert 
5 the electrical signal from the transducer to a fomri that 
can be used, and is less likely to be mis-interpreted, by 
the decision circuit. This process is loosely refen-ed to 
as "cleaning up" the signal. 

[0006] Cleaning up a signal from a transducer may in- 
10 volve filtering and demodulating a signal, as is often nec- 
essary with RF and I R signals. It may also involve wave- 
shaping using comparators, inverters and triggers which 
have hysteresis-iike Input/output relationships, as dis- 
closed in USP 5,275,219 and Canadian Patent No. 
IS 1,1 73,935 to Yamada, both of which are directed to mo- 
torized window systems which respond to daylight. In 
the case of IR signals, an integrated IR receiver, having 
a photodiode or a phototransistor, signal amplifiers, 
bandpass filters, demodulators, integrators and hyster- 
20 esis-like comparators for waveshaping, perfomn such a 
function. The IS1 U60, available from Sharp Electronics, 
is such a receiver, and can be used in remote control 
operations. 

[0007] As stated above, in a remote control system, 
25 the cleaned up control signal is presented to a decision 
circuit. The role of the decision circuit Is to detemrilne a) 
whether the cleaned up control signal is valid, i.e., 
whether or not the signal content is such that the system 
should respond, and b) what, if any, response should be 
30 taken , in view of the control signal content and other sta- 
tus information. 

[0008] The decision circuit comprises additional sen- 
sors, switches and registers, which keep track of such 
things as the direction of last motion, the position of the 

35 window covering relative to its travel extremes, and oth- 
er status infomfiation. The decision circuit may be 
fomned entirely from a combination of discrete analog 
and digital components, In which case the decision cir- 
cuit is said to be hardwired. Alternatively, the decision 

40 circuit may include a microprocessor, microcontroller, or 
equivalent, in which case the decision circuit is said to 
be integrated or programmable. As Is known to those 
skilled in the art, incorporating a microprocessor, or the 
like, allows for more complex decision making with the 
control signals and other status information. 
[0009] All decision making circuits, whether or not 
they incorporate a microprocessor, are connected to a 
motor circuit adapted to drive a DC motor. Although the 
exact implementation of a motor circuit may differ, they 

50 all serve to connect the source of power, be it a battery, 
a solar cell, or even an AC-to-DC transformer, to the mo- 
tor to operate the window covering. A typical motor cir- 
cuit Is disclosed in USP 4,61 6,804 to Iwasaki. In this cir- 
cuit, two signals from the drive circuit are used to acti- 

55 vate a pair of transistors. In such a motor circuit, upon 
receipt of an "UP" motor signal from the decision circuit, 
current flows from the voltage source, through a first 
transistor, the motor, and a second transistor to drive the 
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motor in a first direction (e.g., clockwise). And, upon re- 
ceipt of a "DOWN" motor signal, cun'ent flows from the 
voltage source through a third transistor, the motor, and 
a fourth transistor to drive the motor In an opposite di- 
rection (e.g., counterclockwise). 
[001 0] The power supply for a motorized window cov- 
ering system may originate from an alternating current 
(AC) source, as shown In USP 3,809,143 to Ipekgil. In 
such case, one plugs into a wait socket and a transfomn- 
er, or the like, is used to convert the AC into DC. As an 
alternative to using an AC power source, the power sup- 
ply may comprise a battery, which may be recharged by 
a solar cell and/or by plugging into an AC source. USP 
4,664,169 to Osaka discloses such a battery-operated 
lift system which moves a bottommost supporting slat 
relative to a headrail. 

[0011] In wireless, remote-controlled motorized sys- 
tems having an AC power source, there is little concern 
about designing the system to minimize energy con- 
sumption. This is because the AC source provides, for 
all practical purposes, virtually unlimited power. On the 
other hand, when a battery, especially one that cannot 
be recharged, is used, the current draw of the system 
becomes a design concern. This is because the trans- 
ducer must always be available to receive a transmitted 
control signal. Also, the preprocessing, decision making 
and motor drive circuitry must be prepared to respond 
immediately, which usually means that they are, at the 
very least, in a "standby mode", which also draws at 
least some current. 

[0012] In the case of battery powered systems, there 
are three general approaches to conserving battery 
power. One approach is to use low-power, discrete an- 
alog and digital components which are on at all times, 
whether or not a valid control signal Is received. This is 
the approach taken in USP 5,495,153 to Domel et at., 
which calls for using low daric-current phototransistors, 
and low-power logic devices such as NAND gates, 
counters, flip flops, power saving resistors, and the like. 
A second approach is to cycle one or more components 
on and off while waiting for a valid signal. This is the 
approach taken in USP 5, 134,347 to Koleda, which calls 
for turning an IR receiver on for a brief period of time, 
and then allowing It continue to stay on longer if it re- 
ceives a valid signal. The approach taken in Koleda is 
based on well-settled techniques for reducing the duty 
cycle of a receiver powered by a battery, as disclosed 
In USP 4.101,873 to Anderson et al. Finally, the third 
approach of conserving battery power is to use a solar 
cell to continuously recharge the batteries. USP 
4,644,990 to Webb discloses a photosensitive energy 
conversion element whteh recharges batteries used to 
supply power to automata system for tilting blinds. 
[001 3] To operate a window covering, the motor is typ- 
ically placed in a headrail where it is hidden from view. 
A rod, to which the motor is operatively engaged, is ro- 
tatably mounted in the headrail. When the rod rotates, 
cords connected at one end to the rod, and also con- 



nected to the shade or blinds, can be wound either di- 
rectly on the rod or on a spool arranged to turn with the 
rod In a lift system. US P 4,550,759 to Archer shows such 
a system for controlling the tilt of a blind, and USP 

5 4,856,574 to MInamlshows a motorized system for con- 
trolling the lift of a horizontal slat. 
[001 4] The extent of travel for a window covering can 
be limited by a counter, which uses dead reckoning to 
keep track of the number of rotations of the motor or the 

10 rod, relative to a stored counter value. In such case, the 
rotating wheel, or the like internjpts an optical or a mag- 
netic path, and these interruptions are counted. Such 
systems are shown in the aforementioned Minami '574 
reference. 

15 [0015] As an alternative to "dead reckoning", limit 
switches may be used to control the extent of movement 
of the window covering. Limit switches are mechanical 
switches which are activated by engagement with a 
member of the system during the latter's operation. In 

20 the typical case, the limit switches are stationary and 
are abutted by a movable member of the motorized sys- 
tem. USP 4,727,918 to Schroeder discloses the use of 
limit switches in the headrail to control the tilt of a blind. 
Along similar lines, Danish patent No. 1 44,894 to Gross 

25 discloses the use of limit switches in the headrail to con- 
trol the lift of a shade. 

[001 6] It should be noted here that we have used the 
word "shade" to generically describe a window covering 
which could be raised and lowered. This word encom- 

30 passes such window coverings as Venetian blinds com- 
prising horizontal slats, pleated shades, accordion 
shades, and the like. As is known to those skilled in the 
art, pleated and accordion shades are typically formed 
from a lightweight fabric, and thus are often lighter than 

35 the more rigid slats. Because of this, it is generally ac- 
cepted that mechanisms having sufficient torque to 
raise and lower horizontal slats, can also raise and lower 
lightweight shades. 

[001 7] Finally, in the typical remote control motorized 
40 system, the transducers, circuitry, motors, and servo 
mechanisms used to operate one type of window cov- 
ering, can often be adapted to operate other types. For 
instance, as explained in International Publication WO 
90/03060 to Roebuck, a motor/servo arrangement ca- 
pable of opening and closing vertical slats and also 
drawing them, can readily be adapted to Venetian blinds 
(horizontal slats) and the like. SImilariy, EPO 381 ,643 to 
Archer shows that a DC motor mounted in headrail and 
connected to rotatably mounted rod can lift horizontal 
50 slats or pleated shades with virtually no modifications. 
[001 8] The prior art also includes systems which com- 
bine a large number of the features discussed above. 
For instance, there are wireless, remote-control lift sys- 
tems having a headrail-mounted DC motor which winds 
55 a lift cord around a rod, and which has additional novel 
features. One such example is the battery-powered de- 
vtee of USP 5,029,428 to Hiraki, which is placed be- 
tween the panes of a double-pane window. Another is 
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the IR-controlled, AC-powered, microprocessor-based 
device of Japanese Laid-open application 4-237790 to 
MinamI, which provides for a progrannmable lower timit 
for the shade using the transnnitter. US 5,532,560 dis- 
closes an autoniatic controller for Venetian blinds in 
which the drive shaft for tilting the slats is operated by 
a motor with a feedback sensor detecting the angle of 
the drive shaft. The device may be operated by remote^ 
control. 

[0019] According to the present invention, there is 
provided an electrically powered window covering as- 
sembly having a headrail, a bottom rail, a window cov- 
ering secured to said head rail and said bottom rail and 
a motor operatively engaged to a drive shaft, said as- 
sembly further comprising: 

an electrical circuit comprising a microprocessor ar- 
ranged to receive Input and to control operation of 
said motor in response thereto; 
a voltage supply providing a first output voltage to 
the electrical circuit and a second output voltage to 
said motor, a transmitter for producing control sig- 
nals; and 

a wireless remote control receiver electrically con- 
nected to said microprocessor and arranged to re- 
ceive said control signals from said transmitter; and 
at least one sensor which is electrically connected 
to said microprocessor, characterised In that: 

the motor Is operatively engaged to a reel shaft 
rotatably mounted in the headrail, a plurality of 
lift cords being wound around said reel shaft 
and extending between said reel shaft and said 
bottom rail for raising and lowering said bottom 
rail to expand and contract said window cover- 
ing; 

said at least one sensor is an^anged to detect a 
vertical position of said shade; 
said receiver is intemriitlently powered by said 
microprocessor In either a first mode or a sec- 
ond mode; 

said receiver altematingly is turned on for a first 
time interval and off for a second time interval 
when in the first mode, said first time interval 
being shorter than said second time Interval; 
and 

said receiver altematingly Is turned on for a 
third time interval and off for a fourth time inter- 
val when in the second mode, said third time 
interval being longer than said fourth time inter- 
val. 

[0020] One advantage of the Invention Is that the as- 
sembly's circuitry is configured such that It can prolong 
the life of batteries when they are used as the voltage 
supply. In this regard, the receiver is alternately turned 
on and off in one of two power states which differ only 
in the length of the on-off power cycle. Peripheral sen- 



sors may also be operated only on an as-needed basis, 
under microprocessor control to further prolong battery 
life, These sensors, along with flags, timers and regis- 
ters controlled by the microprocessor, may be an-anged 
5 to restrict motor operation under inappropriate condi- 
tions, thereby both prolonging battery life and prevent- 
ing damage to the assembly. 

[0021 ] Another advantage of the present Invention is 
that the at least one sensor may be a detector which 

10 engages the lift cord to determine when the shade has 
either been fully towered, or alternatively, has met with 
an obstruction, the detector being used to control both 
the downward movement of the shade, and also the up- 
per limit of shade travel, In conjunction with a remote 

15 control transmitter. 

[0022] The assembly may include a resilient, vibration 
dampening bushing which mounts the motor onto the 
head rail, thereby reducing vibrations transferred to the 
headrail and also to the rod. This not only helps dissipate 

20 energy imparted to the headrail, but also reduces an- 
noying acoustic noise. 

BRIEF DESCRIPTION OF THE DRAWINGS 
25 [0023] 

Fig. 1 is a perspective view of a window covering 
assembly in accordance with the present invention. 
Fig. 2 is an end view of the assembly shown In Fig. 
30 1. 

Fig. 3 is a top view of the head rail. 

Fig. 4 is a partially foreshortened front view of the 

assembly. 

Fig. 5 is a sectional view taken along line 5-5 in Fig. 
35 3. 

Fig. 6 is a sectional view taken along line 6-6 in Fig. 
3. 

Fig. 7 is a perspective view of the lift cord which en- 
gages the reed switch. 
40 Fig. 8 is a perspective view of the assembly of Fig. 

1 , with the front panel raised. 

Fig. 9 is an enlarged perspective view of the motor 

and transmission assembly and mounting therefor. 

Fig. 10 is a side elevation view of the mounting 
45 bushing shown in Fig. 9. 

Fig. 11 is a front elevation view of the mounting 

bushing shown In Fig. 1 0. 

Fig. 1 2 Is a perspective view of a drive rod including 

a counter wheel. 
50 Fig. 1 3 is a block diagram of a control circuit utilized 

in the present invention. 

Fig. 14 Is a circuit diagram of the power supply of 
Fig. 13. 

Fig. 15 is a circuit diagram of the processor con nec- 
55 tlons. 

Fig. 16 is a circuit diagram of the interface module. 
Fig. 1 7 is a circuit diagram of the sensor subclrcuit. 
Fig. 18 is a circuit diagram of the bridge circuit. 
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Figs. 19, 19A-19J present a flow chart illustrating 
the nnicroprocessor controlled operation of the win- 
dow covering shown in Fig. 1 . 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0024] Fig. 1 shows a window covering assembly 1 00 
of the present invention. The assembly comprises a 
head rail 1 02, a bottom rail 104, and a shade 106. Pref- 
erably, the head rail 1 02 and bottom rail are formed from 
aluminum, plastic, or some other light weight materials. 
The shade 1 06 shown Fig. 1 Is an expandable and con- 
tractible covering preferably made from a light fabric, pa- 
per, or the like. The shade of Fig. 1 is shown to be a 
cellular honeycomb shade; however, a pleated shade, 
horizontal slats, and other liftable coverings can also be 
used. 

[0025] As seen in Figs. 1 and 2, the head rail 1 02 com- 
prises a bottom panel 108, a back panel 110, end caps 
1 1 2 and a front panel 1 1 4. The front panel 1 1 4 is hinged 
by pins, attached at its upper end comers, to the end 
caps 1 1 2. This facilitates access to the cavity 1 1 6 within 
the head rail 1 02 behind the front panel's front surface 
118. Alternatively, the front panel 114 can be hinged to 
the bottom member 1 08, or even be fully removable and 
snapped on to the rest of the head rail. 
[0026] A plurality of lift cords 1 20 descend from within 
the head rail 102, pass through the cells of the honey- 
comb shade 106, to the bottom rail where they are se> 
cured by known means. The weight of the bottom rail 
104 and shade 106 are supported by the lift cords 120, 
causing the tatter to nonnally undergo tension. 
[0027] Fig. 3 shows a top view of the cavity 1 1 6, which 
cavity is also (entirely or partly) shown in Figs. 4 to 6. 
Within the cavity 1 1 6 are an elongated tube 1 50 fonning 
a battery pack which houses batteries 1 52 and is mount- 
ed on the cavity-facing side of the front panel 118. The 
tube 150 is preferably formed from a non-conductive 
material such as plastic. Also mounted In the cavity is a 
motor 122 operatively engaged to a rotatably mounted 
reel shaft 124, around which reel shaft the lift cords 1 20 
are wound and unwound. Preferably, the reel shaft is 
hollow to reduce its weight. This reduces the torque and 
power requirements, thus extending battery life. As best 
shown in Fig. 5, a printed circuit (PC-) board 126 which 
carries much of the electronic circuitry of the assembly 
Is also housed in the cavity. 

[0028] As best seen in Figs. 3 and 4, an interface mod- 
ule 128 communicates between the front surface 118 
and the cavity 116. The interface module 1 28 comprises 
an infrared (IR) receiver and a manual switch 130. On 
the front surface 1 1 8, the manual switch 1 30 and a day- 
light-blocking window 132 are visible. The manual 
switch 130 can be activated by a user at any time. The 
window 132 covers the photoreceiver (i.e., transducer) 
of the IR receiver and helps extend the life of the batter- 
ies by preventing daylight from needlessly activating the 
transducer. One skilled In the art would recognize that 



an IR receiver, whose transducer has a built-in daylight- 
blocking window or a daylight-blocking coating, may al- 
so be used. The important thing is that the transducer 
not respond to daylight, and preferably be an^anged 
5 such that it only responds to infrared light. It should be 
noted that the shade has no manually operated pull 
cord. Thus, the manual switch 130 on the front panel, 
and the IR receiver are nomially the only means for op- 
erating the window covering. 
10 [0029] As shown in Fig. 6, the motor 1 22 and its trans- 
mission 1 34 are operatively connected to a drive rod 1 36 
having a square cross-section. The drive rod 136 is re- 
ceived by the telescoping reel shaft 124 which turns in 
spaced-apart bearings 138, each integrally fomried with 
a reel support 140. When the drive rod 136 turns, the 
reel shaft 124 turns and also telescopes in an axial di- 
rection, one rotation of the reel shaft corresponding to 
an axial movement approximately equal to the thickness 
of the lift cord 120'. Thus, the lift cord passes through 
the bottom plate of the head rail at substantially the 
same position as it winds and unwinds. Thus, as seen 
in Fig. 6, the lift cord 120' is wrapped around the reel 
shaft 124, each turn abutting its neighbor without over- 
lap, and Its end 142 secured to the reel shaft by a ring- 
shaped clamp 144. 

[0030] Fig. 7 illustrates the significance of having a 
particular lift cord 120' pass through the bottom panel 
1 08 at the same position, as it winds and unwinds. A lift 
cord detector 146, fomned as a reed switch, Is mounted 
on the inside surface of the bottom panel 1 08. The lift 
cord detector 1 46 is positioned such that the lift cord 
1 20' abuts the detector's reed 1 48, when there is tension 
In the lift cord 120'. When it abuts the reed 148, the lift 
cord 120' closes a connection in the switch. In the 
present design, the detector's reed 1 48 must be in abut- 
ment with the cord 120' for the motor 122 to lower the 
shade. 

[0031] There are two situations of interest In which the 
detector's reed 1 48 no longer abuts the lift cord 1 20' dur- 
ing descent, causing the motorto stop. The first Is when 
the tension in the lift cord 1 20' is relaxed. This happens, 
for example, when the bottom rail 104 meets with an 
obstruction, such a person's hand or an object on a win- 
dow sill. In this first situation, the function of the lift cord 
detector 146 is to monitor the tension In the cord 120'. 
[0032] The second situation is when the descending 
shade fully unwinds the lift cord 1 20'. In this latter case, 
as the reel shaft 1 24 makes its final rotation, it comes to 
a stop after bringing the end 1 42 of the lift cord 1 20' past 
the reed 148 and thus, no longer in abutment therewith. 
In such case, the lift cord 120' hangs from the reel shaft 
124 In a position that is laterally displaced from the po- 
sition it occupied when It was wrapped around the reel 
shaft 124. In this second situation, the function of the 
cord detector 146 is to gauge the lateral position of the 
lift cord 120' as it hangs from the reel 124. 
[0033] It should be noted that the function of gauging 
the lateral position of the lift cord may be performed a 
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number of equivalent means. For Instance, If the lift cord 
is thick enough, an optical sensor comprising an LED 
and a photodetector may suffice. The lift cord 1 20' would 
then obstruct the light path In a first lateral position, and 
would not obstruct the light path In a second lateral po- 
sition. And if the lift cord 120' is formed from a metallic 
material, it may also be possible to arrange a magnetic 
sensor to detect a lateral movement of the lift cord 120'. 
Such sensors, however, would require power to oper- 
ate, and would not be able to simultaneously detect ten- 
sion; therefore, they are not preferred. 
[0034] As shown in Fig. 8, the power supply for the 
assembly of the present invention is a battery pack 1 50 
comprising eight 1 .5V AA batteries 152. The batteries, 
which preferably are non-rechargeable, are laid end-to- 
end, in electrical series with one another, thus providing 
1 2 volts. The batteries are housed in a single elongated 
tube 150 which Is mounted via brackets 164 fixed to the 
back side 1 56 of the head rail's front panel 1 1 4. With the 
batteries 1 52 laid end-to-end and substantially parallel 
to the reel shaft 124, substantially space savings is re- 
alized. This allows the motor, rotatable reel shaft, bat- 
tery-based power supply, and electronics to be held 
within a housing having a cross-section less than 1 
3/4" by 1 3/4". 

[0035] A coil spring 158 mounted on the backside 1 56 
biases a first end of the elongated tube 150, forcing a 
positive battery tenninal against a positive electrical 
contact positioned at the opposite, second end. A con- 
ductor strip 1 60 fomned on an outer surface of the tube 
150 connects a negative terminal at the first end of the 
battery pack 150 to a ring-shaped negative electrical 
contact 1 62. Leads from each contact ultimately provide 
an electrical connection from the battery pack 1 50 to the 
PC board 126, motor 122 and module 128. 
[0036] As depicted In Fig. 9, the motor 1 22 and its as- 
sociated transmission 1 34 are assembled as a drive unit 
1 64, along with a protective drive plate 1 66. The drive 
plate 166 is fornied with an annular boss 168 through 
which the drive coupling 1 70 protrudes. A pair of dia- 
metrically opposed pins 1 72 secure the drive plate 1 66, 
transmission 134 and motor 122 to each other. This fa- 
cilitates assembly of the hardware within the head rail. 
[0037] The drive unit 1 64 is mounted in an elongated 
aperture 174 fomied in a bulkhead 176. The bulkhead 
itself is rigidly fixed to the floor of head rail, on the inside 
surface of the latter's bottom panel 108. Clips 178 
formed on a bulkhead top panel 1 80 help retain the drive 
unit 164. 

[0038] As the bulkhead 1 76 is rigidly fixed to the head 
rati, any eccentricity in the motor 122 and drive unit 1 64 
Is transferred, in thefomn of vibrations, to the entire head 
rail 1 02. This vibration is amplified by the head rail, caus- 
ing the latter to emit annoying noises. To reduce vibra- 
tions imparted to the bulkhead 1 76 by the drive unit 1 64, 
a resilient vibration dampening bushing 182 is used to 
mate the drive unit to the bulkhead. The bushing 182, 
which preferably Is formed from neoprene rubber having 



a Shore A hardness of between 60-70, has a substan- 
tially cylindrical base member 184. The base member 
184 is provided with a central aperture 1 86 shaped and 
sized to receive the annular boss 168 fomned on the 

5 drive plate 166, and Is further provided with a pair of 
apertures 188 adapted and positioned to receive the 
pins 172. On one side of its cylindrical base 184, the 
bushing 178 is provided with an elongated boss 190 in- 
tegrally fomied therewith . The elongated boss is shaped 

10 and sized to be received by the elongated aperture 1 74 
In the bulkhead. In this manner, the bushing 182 both 
supports the drive unit 1 64 within the head rail, and also 
provides vibration dampening to reduce motor noise 
during operation of the window covering 30. 

15 [0039] As shown in Fig. 12, one end of the drive rod 
136 is integrally fomned with a flange 192. Preferably 
they are formed from a hard plastic, or the like. The 
flange 192 is rotatably mounted between a pair of up- 
standing ribs 1 94 supported on the inside surface of the 

20 head rail's bottom panel. The ribs prevent the drive rod 
1 36 from moving In an axial direction as it is turned. One 
end of drive shaft 196 Is connected to the drive rod 136 
at the flange 1 92. The opposite end of the drive shaft 
1 96 is adapted to engage the transmission coupling 1 70 

25 at a point between the bulkhead 1 76 and the flange 1 92. 
Thus, coupling 170, drive shaft 196, flange 192 and 
drive rod 136 all turn together when the motor is oper- 
ated. 

[0040] Mounted on the drive shaft 1 96 is a star wheel 

30 1 98, which has four equidistantly spaced, radial spokes 
200. The star wheel 1 98 turns with the drive shaft 1 96 
and the spokes interrupt a path between two objects, 
represented by 206a, 206b. As the star wheel turns, the 
number of such interruptions is counted by a rotation 

35 counter. This number can then be translated Into the 
number of revolutions of the reel shaft 124 relative to 
some starting point. The value in the rotation counter 
may then be used to compare with an upper or a lower 
limit count value saved in a memory register 

40 [0041] Either magnetic or optical sensing may be 
used in conjunction with the spokes 200. For magnetic 
sensing, a pemnanent magnet 202 is attached, by ad- 
hesive or equivalent means, to the radially outward end 
of each spoke 200. A magnetic sensor 204 comprising 

45 a pair of spaced apart sensor bars 206a, 206b is mount- 
ed on the underside of the PC-board 126. As the star 
wheel 198 turns with the drive shaft, its magnet-tipped 
spokes 200 pass between the sensor bars. The number 
of resulting magnetic disturisances is then counted, and 

50 this number Is used in the position determination. 

[0042] Alternatively, Instead of a magnetic sensor, an 
optical sensor may be used. In such case, a light emit- 
ting diode (LED) part number BIR-BM731 available from 
A Plus 206a, arranged to emit light having a narrow 

55 wavelength, is positioned on one side of the star wheel 
198. A phototransistor 206b responsive to that wave- 
length Is positioned on the other. The LED and pho- 
totransistor are used to count inten^uptions by the 
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spokes, as disclosed in USP 4,856,574 to Minami, 
whose contents are incorporated by reference in their 
entirety. 

[0043] In the present Invention, to extend battery life, 
the magnetic sensor, or, alternatively, the LED and pho- 
totransistor, are powered and monitored only when the 
motor is running. More specif ically, they are powered 
just an Instant before the motor Is activated, and they 
are turned off just after the motor stops running. 
[0044] Fig. 1 3 presents a block diagram of the circuit 
21 0 used to control the shade 1 06. The battery pack 1 50 
supplies all power to the circuit 21 0 via a power supply 
212. Power supply 212 provides battery protection, 
noise filtering and voltage regulation. It also outputs a 
12 volt supply to power the motor, and a 5 volt supply to 
power the rest of the circuit. 

[0045] The heart of the circuit is a microprocessor 
214, part no. 16C54 available from Pioneer-Standard 
Electronics Incorporated. This processor Is advanta- 
geous in that any port pin can be used for Input or output. 
Also, an output port can put out a 5 volt signal capable 
of driving 25 mA of current. Thus, the processor Itself 
acts as a low-current power supply of sorts. The proc- 
essor is provided with a central processing unit, a non- 
volatile read-only memory (ROM), and a random access 
read-write memory (RAM). The ROM stores executable 
program code which is automatically entered upon boot- 
ing the circuit by connecting the batteries. Altematively, 
If a POWER ON switch is provided, this code Is entered 
when such a switch is activated. The RAM Includes a 
number of memory locations used for maintaining posi- 
tion data, status data, signal flags and the like. To extend 
battery life when there is no activity, the processor is cy- 
cled between a quiescent state and a sleep state. A 
built-in watchdog timer wakes up the processorfrom the 
sleep state. In the quiescent state, the processor 214 
check a manual switch 130 and an IR receiver 216 to 
see if there are any Inputs to which it should respond. If 
there are, the processor then enters an active state to 
process the input and take any other necessary action 
in response thereto. Upon conclusion of the active state, 
the processor Is returned to the sleep state, after which 
the quiescent/sleep cycle is resumed. 
[0046] The processor 214 is connected to the inter- 
face module 128. A 5 volt power line, IRSIG, and a 
ground connection are supplied by the processor to the 
interface module 126. Two signal lines, one from the 
manual switch 130, MAN, and another from the IR re- 
ceiver 216, IRSIG, are returned to the processor. 
[0047] The manual switch 1 30 can be either a contact 
switch, which activates a motor only when it is being de- 
pressed. Altematively, switch 1 30 can be a single throw 
switch, which is activated once to start the motor, and 
activated a second time to stop the motor, unless, the 
motor stops by itself for some other reason. Either type 
of switch can be used, so long as the microprocessor 
214 Is appropriately programmed. Regardless of which 
type of switch is used, the switch output is presented on 



line MAN and this is read by the processor 214. 
[0048] In the preferred embodiment, an I R transmitter 
21 8 having separate UP 220a and DOWN 220b buttons 
Is used to remotely activate the shade. The IR transmit- 
5 ter Is also provided with a two-position channel selection 
switch 222, which allows a user to choose between two 
channels, A and B. The channel selection feature is es- 
pecially advantageous in rooms where more than one 
window covering assembly is to be installed. 
10 [0049] When either the UP or the DOWN button Is 
pushed, a coded sequence of pulses corresponding to 
the button pushed and the channel selected, is gener- 
ated. This sequence comprises a command signal. 
Each sequence has an Identical number of pulses, and 
IS the sequence is repeated as long as the button Is de- 
pressed. Each pulse in a sequence has a predetennlned 
width of between 0.8 and 2.8 msec and is modulated 
with a 38kl-lz earner before being transmitted. 
[0050] In the prefen-ed embodiment, the IR receiver 
is a TFMS 5.0.0, available from TEMIC Telefunken. It 
filters and demodulates the sensed command signal 
and outputs a sequence of pulses corresponding to that 
generated within the transmitter 21 8 before being mod- 
ulated. These pulses are output on line IRSIG and are 
read by the processor 21 4 by sampling to detemnlne the 
length of each pulse. After reading the incoming se- 
quence, the processor 214 matches it against a refer- 
ence sequence stored in ROM. If a match occurs, the 
processor then sends out the appropriate signals to en- 
ergize the motor, if other conditions are met. 
[0051 ] To extend the life of the battery, the I R receiver 
21 6 Is cycled on and off by the processor 21 4 In one of 
two power cycle modes, a first, "look" mode, and a sec- 
ond, "active" mode. With no sensor activity and the mo- 
tor off, the receiver 21 6 is normally in the look mode. In 
the look mode, power to the receiver 21 6 is attematingly 
turned off for about 300 msecs, and then turned back 
on for about 7.1 msec. This means that, on average, a 
user must depress a transmitter button for about 1/3 
second before any response can be expected. During 
the 7. 1 msecs in which the receiver is powered, the proc- 
essor checks the receiver output every 33 ^secs to see 
if a valid pulse. I.e., one between 0.8 and 2.8 msecs, 
has been received. Whether or not one has been re- 
ceived, the receiver 216 is turned off. 
[0052] If no valid pulse has been received, the receiv- 
er is allowed to remain in the look mode. If, however, the 
microprocessor determines that a valid pulse was re- 
ceived, it then shifts the receiver into the active mode. 
In this mode, the receiver remains off for 9.5 msecs, and 
then is turned on for about 46 msecs, and a new alter- 
nating cycle of 9.5 msecs off and 46 msecs on, is estab- 
lished. When it is in the active mode, the receiver's out- 
put Is checked by the processor every 1 60 usees. In the 
active mode, valid pulses, and even valid sequences of 
pulses (i.e., those sequences capable of activating the 
motor), may be received and interpreted by the proces- 
sor 21 4. 
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[0053] If neither a valid pulse, nor a valid sequence is 
received In that first 46 msec period of the active nnode, 
the processor shifts the receiver back to the look mode 
beginning with the next off cycle. If, Instead, a valid se- 
quence Is received, the processor 214 and associated 
circuitry turn on the motor 122, and the receiver is al- 
lowed to remain in the active mode as long as the motor 
is running. Thus, with the motor running, the receiver is 
cycled off for 9.5 msecs and on for 46 msecs. Once the 
motor stops, whether due to a transmitted signal, or due 
the shade 106 reaching either an upper or a lower travel 
limit, or an obstruction, the receiver is shifted back into 
the look mode. 

[0054] It should be noted that the above times are 
nominal values; actual times may vary by as much as 
25%, depending on what other inputs the processor re- 
ceives. Thus in the look mode the receiver may be on 
for between 5.3-8.8 msecs and may be off in the sleep 
mode for between 21 0-480 msecs. Then similarly in the 
active mode the receiver may be on for between 34.5 
msecs-57.5 msecs and may be off for 7.1-11 .9 msecs. 
[0055] It should also be noted that if the receiver out- 
put is continuously low for a predetemnined number of 
cycles, e.g., 10 cycles, the receiver Is considered to be 
In saturation. In such case, the processor shifts the re- 
ceiver to the active mode to clear this situation. 
[0056] In summary, then, the receiver 21 6 is switched 
between one of two power cycle modes. Both transmit- 
ted signals and motor status determine when the receiv- 
er is switched between the two modes. In a given mode, 
the length of time for which the receiver is turned on in 
each power-on, power-off cycle, is substantially the 
same. Also, the length of time for which power is con- 
tinuously connected to the IR receiver 21 6 is Independ- 
ent of the content of the data received during that con- 
nection period. Thus, even if a valid puise is received 
during a power-on period, powerto receiver will be dis- 
connected at the end of that period. This differs from the 
aforementioned USP 5,134,347 to Koleda, whose con- 
tents are incorporated by reference in their entirety, 
wherein power to the receiver is continued if a valid sig- 
nal is received In the look mode. 
[0057] To activate the motor 122, four control lines 
224 are connected between the processor 214 and a 
bridge circuit 226. Two of the four control lines are con- 
nected to base temninals of a pair of NPN bipolar Junc- 
tion transistors (BJTs), each of which serves as a switch 
to control one half of the bridge circuit 226. The remain- 
ing two control lines are connected to the gate temninals 
of a pair of low power field effect transistors (MOSFETs). 
Each of the MOSFETs fomis the lower portion of one 
half of the bridge circuit 226, allowing current to flow 
through its con-esponding half when that FEPs gate is 
activated by the processor 214. 
[0058] The circuit 210 includes a sensor subcircuit 
228 which gathers status Infomiation from one of three 
different sensors. The microprocessor powers the sen- 
sor subcircuit 228 at predetemnined times through line 



IPWR, which is connected to resistor R3, and reads the 
sensor output through line INF. To read a particular sen- 
sor, It must first be enabled through a dedicated line 
DRV_CS, DRV_LL and OPT_LED from the processor 
5 214. 

[0059] One of the three sensors is a channel select 
strap 230. The channel select strap 230 allows a user 
to enable the processor 214 to match a received com- 
mand signal only with stored sequences corresponding 

10 to the selected channel. Preferably, the channel select 
strap 230 can be accessed either from outside the head 
rail or by simply opening its hinged front pane! 114. The 
channel select strap can be fomied as a simple wire or 
a jumper connector connecting two pins or leads. Alter- 

15 natively, it can be fomried as a two-position switch, much 
like the channel selector 222 on the transmitter 218. 
When the wire or jumper connector is intact, the proc- 
essor 214 will try to match received command signals 
with stored sequences corresponding to channel A. And 

20 when the wire or jumper connector is not in place, e.g, 
when the wire is cut or the jumper connector Is removed, 
the processor tries to match received command signals 
with stored sequences corresponding to channel B. 
[0060] To detemnine which channel has been select- 

25 ed, the processor 21 4 powers the sensor subcircuit 228 
using line IPWR, enables the channel select strap using 
line DRV_CS, and reads the input on line INR In normal 
use, the channel selector strap 230 is only examined (i. 
e., IPWR and DRV_CS are both activated and INP is 

30 monitored) upon power start-up. As stated above, pow- 
er start-up takes place when the batteries are first con- 
nected or when the power switch is activated, If a power 
switch is provided. Thereafter, if the channel select strap 
230 is altered to designate a different channel, the proc- 

35 essor 214 will continue to match received sequences 
only against stored sequences corresponding to the 
previous channel. Thus, after changing the channel se- 
lect strap, the power must first be turned off before the 
processor 21 4 will recognize sequences corresponding 

40 to the newly directed channel. 

[0061] One skilled in the art will recognize that the 
channel select strap 230 may be configured to allow one 
to select from among more than two channels. This can 
be done, for Instance, by using a plurality of jumper con- 

45 nectors or a dip switch, or other device, which allows 
only one channel to be designated at a time. In such 
case, the processor 214 must connect an enable line, 
similar to DRV_CS, to each of these channel selection 
connectors and selectively activate them upon start-up. 

50 Alternatively, the processor 21 4 may output a set of cod- 
ed enable lines which are then connected to a multiplex- 
er, and from there to each of the channel selection con- 
nectors. If a plurality of channels are provided, the proc- 
essor 214 must also store UP and DOWN sequences 

55 for each of these channels, and these sequences must 
include enough pulses to uniquely code for the chosen 
number of channels. Finally, the transmitter 21 8 should 
be provided with a multi-position switch or dial, allowing 
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it to select from among the various channels and output 
corresponding UP and DOWN sequences. Such a con- 
figuration can allow a single transmitter to selectively 
control a plurality of shades. 

[0062] The second sensor monitored by the proces- 
sor 214 Is the lift cord detector 146, discussed above. 
To determine whether the lift cord 120' is abutting the lift 
cord detector 1 46, the processor 21 4 powers the sensor 
subcircuit 228 using line IPWR, enables the lift cord de- 
tector 146 using line DRV_LL, and reads the input on 
line INF. It should be noted that currentto the motor does 
not flow through the lift cord detector 1 46; only a current 
and voltage sufficient to be detected by the processor 
214 is necessary. 

[0063] The third sensor monitored by the processor 

214 is used to count the number of interruptions made 
by the star wheel 198, and thus Indirectly count the 
number of revolutions that the drive shaft 1 96 turns. As 
represented by the dashed line 234 from the motor 1 22 
to the sensor 232, motor rotation is indirectly coupled to 
the sensor 232 in this manner. In the preferred embod- 
iment, the third sensor 232 is an electro-optic sensor 
232, although a magnetic sensor may also be used, as 
explained above. The electro-optic sensor creates a 
light path which is interrupted by the star wheel 1 98. The 
sensor 232 comprises a light emitting diode LED and a 
phototransistor PT1. As the motor 122 turns, so does 
the star wheel 198, and the interruptions of the star 
wheel affect the output of the phototransistor PT1 . 
[0064] As explained above, the electro-optic sensor 
232 operates only when the motor is just about to run 
and continues to operate so long as the motor is running. 
Thus, to activate the electro-optic sensor 232, the proc- 
essor powers the sensor subcircuit using line IPWR, en- 
ables the light emitting diode LED using line OPT_LED 
and reads the input on line IN P. Each time the star wheel 
198 interrupts the path between LED1 and PT1 , this In- 
termption is sensed by the processor on line INP. 
[0065] Thus, when the motor is just about to run, and 
also while the motor is running, the processor 21 4 pow- 
ers the sensor subcircuit 228. It then periodically ena- 
bles the cord detector 146 with line DRV_LL and reads 
the input on line INP, and also periodically enables LED1 
and reads the Input on INP. In such case, the pullup re- 
sistor R3 is always enabled and the optical sensor 232 
is enabled for 1 . 1 msecs and the lift cord detector is en- 
abled for 4.9 msecs and these two are altemated. 
[0066] In this manner, the microprocessor monitors 
these sensors with a single sensor input line. After pow- 
er startup, only the lift cord detector 1 46 and the optical 
sensor 232 are monitored. And even these two are mon- 
itored only if the processor has been directed to tum on 
the motor 1 22 asked to turn on by either the transmitter 
218 or by the manual switch 130. 
[0067] Fig. 1 4 presents a circuit diagram of the power 
supply. Power is supplied bythebattery pack 150. Diode 
D3 provides battery reversal protection. The power sup- 
ply provides a 12 volt source to drive the motor and a 5 



volt source to drive the remainder of the circuit. A voltage 
regulator U2, part number S-81250PG-PD-T1 available 
from Sterling, which has a quiescent current of about 1 
pA, is always on, providing a 5 volt source. Capacitors 

5 CI and C2 and resistor R1 filter motor noise connected 
to the 1 2 volt supply. This prevents the motor noise from 
affecting the voltage regulator U2. Capacitor C3 pro- 
vides added power filtering. The values of the resistors 
and capacitors for the entire circuit are presented in Ta- 

10 blel. 

[0068] Fig. 15shows input and output lines connected 
to the processor 21 4, Resistor R2 and capacitor C5 from 
an oscillator at nominally 2.05 MHz (plus or minus 25%). 
This provides an internal timing clock for the processor. 

IS [0069] Fig. 16 presents the circuitry of the interface 
module 128. A 4-pin connector J3 on the interface mod- 
ule 128 communicates with a 4-pin connector J3 on the 
PC-board. As explained above, the four lines include an 
IR receiver power line IRPWR, an IR receiver signal line 

20 IRSIG, which is active low, a ground connection shared 
by both the manual switch 130 and the IR receiver 216 
IRSIG, and the manual switch output line MAN which Is 
pulled high by puil-up resistor R5, and Is also active low. 
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Table 1 




Component Values 


COMPONENT 


VALUE 


CI 


10 mF 


C2 


10 mF 


C3 


10 mF 


C5 


22 jiF 


C6 


0.1 jiF 


R1 


51 vn 


R2 


lOkn 


R3 


100 kQ 


R4 


300 kn 


R5 


100 kn 


R6 


1 vn 


R7 


1 ka 


R8 


1 k£2 


R9 


620 i2 



[0070] Fig. 17 shows a circuit diagram of the sensor 
subcircuit 228. To enable any of the sensors, the proc- 
essor 21 4 must apply power to the circuit by driving IP- 
WR high (I.e., 5 volts) and monitor line INP. The proc- 
essor must also enable the sensor It wishes to monitor 
by driving one of nomially high OPT-LED, DRV_LL and 
DRV_CS lines low (i.e., setting it to 0 volts). 
[0071 ] To detenmine the state of the channel selector 
strap 230 upon power startup, the processor 214 drives 
IPWR high, drives DRV.CS low (i.e., sets it to 0 volts) 
and monitors INP. If INP is low, the channel selector 
switch is deemed to be intact, and so the processor is 
informed that it should match incoming signals against 
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reference sequences for channel A. If, on the other 
hand, INP is high, there is no continuity across the chan- 
nel select strap 230, and the processor knows to match 
for channel B. 

[0072] To detemnlne the state of the lift cord detector s 
146, the processor again drives IPWR high, drives 
DRV_LL low, and monitors INP. If INP is low, this indi- 
cates that the detector's reed 148 is closed and so the 
lift cord 120' must be abutting the reed 148. This wilt 
infomn the processor that there is tension in the lift cord io 
120' and that the shade is not at the bottom. 
[0073] Finally, to activate the optical sensor 232, the 
processor 214 drives tPWR high, OPT-LED low, and 
monitors INP. This allows current to flow through LED1 , 
causing it to emit light. This light is sensed by the pho- is 
totransistor PT1 , causing it to conduct and voltage to 
drop across resistor R3. Thus, when PT1 conducts, line 
INP is low. Each time the star wheel 1 98 inten-upts the 
path between LED1 and PT1 , line INP temporarily goes 
high. The number of times this line transitions from low 20 
to high and back to low is counted by the processor 21 4, 
and this number is translated into the number of rota- 
tions of the reel shaft 1 24 relative to some starting point. 
[0074] When the motor is energized, the optical sen- 
sor 232 and star wheel 198 serve a second purpose. 25 
Each time the motor 122 Is activated, the processor 214 
starts an intemal stall timer, which isfonned as a register 
in memory. The stall timer times the interruptions of the 
magnetic or optical path, as caused by the spokes 200 
of the star wheel 1 98. Each time an inten^uption occurs, ^ 
the stall timer is reset. If the stall timer times out, It 
means that successive Interruptions did not take place 
as quickly as they should have, and so the drive shaft 
196 (and hence, the motor 122) did not turn as they 
should. This indicates a motor stall condition, such as 35 
when the shade is fully closed and can go no higher. 
Thus, whenever the motor 122 Is running, the processor 
214 checks for motor stall. If a stall Is detected by the 
processor214, it then no longer activates the motor 122, 
thus preventing damage to electrical and mechanical 40 
components of the assembly 100. 
[0075] Fig. 1 8 presents the circuit diagram of the H- 
bridge circuit 226. Four lines from the processor control 
the bridge. Lines HLP and HRP control the H-bridge's 
left and right P-circuit, respectively, and lines HLN and 45 
HRN control the H-brldge*s left and right N-circuit, re- 
spectively. As shown in Fig. 1 7, the P-circuit controls the 
upper half of the H-bridge, and the N-circuit controls the 
lower half of the H-bridge. 

[0076] As shown in Fig. 18, lines HLP and HRP are so 
connected to the base leads of left and right N PN switch- 
ing transistors Q1 and Q3, through an associated cur- 
rent limiting resistor R6 or R8. When either line HLP or 
line HRP Is driven high by the processor21 4, the con'e- 
sponding base-emitter junction on Q1 or Q3 is forward ss 
biased, allowing current to flow through that transistor, 
assuming other conditions are met. The collectors of Q1 
and Q3 are connected via resistors R7 and R9 to the 



base leads of associated respective left Q2 and right Q4 
PNP power transistors. The emitters of these two power 
transistors, Q2 and Q4, are connected to the 12 volt 
power supply, while their collectors are connected to 
separate leads of a connector J5. Connector J5. in turn, 
is connected to corresponding leads of the motor 122, 
allowing the latter to be energized in either direction. 
[0077] Lines HLN and HRN are connected to the 
gates of N-channel MOSFETs Q5 and Q6, respectively. 
These lines are nonnally high when the motor 122 is not 
activated, thus turning on the Q5, Q6. This is the brake 
condition, which blocks current from passing from the 
collectors of Q3 and Q4, through the MOSFETs and on 
to ground. 

[0078] When the motor 1 22 is to be activated in a first 
direction, HLP is driven high and HLN is driven low si- 
multaneously. And, when the motor is to be activated in 
a second direction, HRP is driven high and HRN is driv- 
en low. In this manner, the bridge circuitry is configured 
to activate the motor in either direction. While the motor 
122 is running, diodes D2 and D3 provide protection 
from back electro-motive force (EMF) from the motor 
1 22 and capacitor C6 filters some of the high frequency 
noise from the motor 122. 

[0079] The operation of the window covering assem- 
bly 1 00 Is described next. As discussed above, the proc- 
essor's RAM comprises a number of storage locations 
which keep track of sensor and status data. Among 
these storage locations are: a) a rotation counter, b) an 
upper limit register, which keeps track of the upper limit 
to which the shade may rise, c) a looking-for-upper-iimit 
flag, which keeps track of whether or not the processor 
should look for an upper limit, d) a channel register, 
which keeps track of which channel's reference se- 
quences should be used for matching with the received 
sequences, and e) a direction register, which keeps 
track of the last direction of shade travel. 
[0080] On power startup, the rotation counter and up- 
per limit counter are both set to a large, predetermined 
value, indicating that there is no upper limit, and the 
looking-for-upper-limit flag is set to not look for an upper 
limit. Also, the last direction counter is set to up (so that 
if the manual switch 130 is pushed, the shade will go 
down), and the channel register is set to A or B, depend- 
ing on the channel strap. 

[0081 ] After these registers are initialized, the proces- 
sor enters a quiescent state in which the processor 214 
first checks whether the manual switch 130 has been 
pushed. If the manual switch 130 has not been pushed, 
the processor next turns on the IR receiver 21 6 for 7.1 
msec and then turns it off. If no valid pulse was received 
within that period, the processor enters a sleep state for 
a predetermined period of time, about 300 msecs. As it 
enters the sleep state, the processor 214 makes sure 
that the transistors Q2 and Q4 are off, MOSFETs Q5 
and 06 are on (brake) and that all other outputs and 
sensors are off. After waking up, the processor 214 
loops through the quiescent state once again. If, during 
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the quiescent state, either the manual switch 130 is 
pushed or a valid pulse Is received, the processor 214 
enters the active state. 

[0082] In the active state, the processor 21 6 process- 
es the input, and takes any necessary action In re- 
sponse, such as activating the motor 1 22. When the mo- 
tor is running, the IR receiver Is 21 6 is placed In the ac- 
tive mode and the processor 21 6 checks IRSIG, checks 
the lift cord detector 146, updates the rotation counter 
with each interruption, and checks the stall timer, and 
the manual switch 130. 

[0083] At any given time, the shade 1 06 can be in one 
of three positions: 1) shade fully up (open), 2) shade 
fully down (closed), and 3) the shade partially down. Al- 
so, as stated above, the shade can be activated by ei- 
ther a) the manual switch 130, or b) either button 220a, 
220b on the transmitter 218. This gives a total of six 
combinations, or examples, to illustrate processor be- 
havior, when in the active state. 
[0084] Example 1 . Shade 1 06 fully up (open) and the 
manual switch 130 pushed. In this case, the lift cord de- 
tector 146 is abutted by the cord 120', and so is closed. 
The processor 21 4 first checks the direction register and 
detennines in which direction the shade 106 last trav- 
elled. 

[0085] Case 1 a. Last direction of travel was "up" . The 
appropriate half of the bridge circuit is turned on, and, 
after an appropriate delay to avoid a short circuit, the 
other half of the bridge circuit is turned off. The motor is 
turned on and the shade goes down. The shade will con- 
tinue to travel downward until a) the lift cord detector 
1 46 is opened by rotating the cord 1 20' off the reed 1 48 
when the shade reaches the bottom of its travel, b) the 
shade encounters an obstacle, relieving tension in the 
cord 120' and causing It to no longer abut the reed 148, 

c) the manual switch 1 20 Is pushed a second time, or 

d) either transmitter button 220a, 220b is pushed. Re- 
gardless of which of these events take place, the direc- 
tion register Is toggled to Indicate that the last direction 
was "down", and motor and shade are stopped, after 
which the processor enters the sleep state. 

[0086] Case 1 b. Last direction of travel was "down". 
The processor will first check to see whether the shade 
is at the upper limit (i.e., the value In the rotation counter 
matches that In the upper limit register). If this is the 
case, the processor will Ignore the manual switch and 
enterthe sleep state. If, for whatever reason, the rotation 
counter indicates that upper limit has not been reached, 
the processor 214 will activate the motor 122 to try to 
force the shade up. As the shade will not go up, the stall 
timer will immediately time out, causing the processor 
to deactivate the motor. Following this, the direction reg- 
ister is toggled to indicate that the last direction was "up" , 
and the processor enters the sleep state. 
[0087] Example 2. Shade 1 06 fully up (closed) and a 
transmitter 21 8 button Is pushed. Again, the lift cord de- 
tector 146 will be closed. The processor 21 4 ignores the 
direction register and detennines which button was 



pushed. 

[0088] Case 2a. Down button 220b is pushed. The 
shade will go down. The processor and shade will be- 
have in the same way as in Case la, except that the 
5 shade will stop if either transmitter button 220a, 220b is 
pushed a second time. 

[0089] Case 2b. Up button 220a Is pushed. The proc- 
essor and shade will behave in the same way as in Case 
1 b. Again, the stall timer will time out, causing the motor 
10 to stop, after which the processorwill toggle the direction 
register, and then enter the sleep state. 
[0090] Example 3. Shade 1 06 fully down (closed) and 
the manual switch 1 30 pushed. In this case, the lift cord 
detector 146 will be open. Indicating that either the 
IS shade is fully lowered, or that the shade is resting on an 
object. The processor 21 4 first checks the direction reg- 
ister and detennines in which direction the shade 106 
last travelled. 

[0091 ] Case 3a. Last direction of travel was "up". The 
processor 214 will determine that the lift cord detector 
is open. Because it is open, the processorwill not allow 
the shade to be lowered, and so will enter the sleep 
state. 

[0092] Case 3b. Last direction of travel was "down". 
The processor will detennine that the lift cord detector 
is open. This will cause It to reset the rotation counter 
to zero, and enable the looking-for-upper-iimit flag so 
that, upon ascent, the processorwill compare the value 
in the rotation counter to the value in the upper limit reg- 
ister. The processor will then activate the motor to raise 
the shade. The shade will continue to travel upward until 
a) the stall timer times out, Indicating that the motor has 
stalled (e.g., the shade is fully raised), b) the rotation 
counter reaches the value in the upper limit register, c) 
the manual button is pushed a second time, or d) either 
transmitter button 220a, 220b is pushed. Regardless of 
which of these events take place, the direction register 
is toggled to indicate that the last direction was "up", and 
motor and shade are stopped, after which the processor 
enters the sleep state. 

[0093] Example 4. Shade 1 06 fully down (closed) and 
a transmitter 218 button is pushed. Again, the lift cord 
detector 146 will be open, indicating that either the 
shade is fully lowered, or that the shade is resting on an 
object. The processor 214 ignores the direction register 
and detennines which button was pushed. 
[0094] Case 4a. Down button 220b is pushed. The 
processor 214 will determine that the lift cord detector 
is open and so it will not activate the motor to lower the 
shade. If the button 220b is pushed for less than 3 sec- 
onds, nothing else happens and the processor enters 
the sleep state. If, however, the button 220b is pushed 
for 3 seconds or longer, the upper limit counter is set to 
a large, predetermined value, indicating that there is no 
upper limit. After this, the processor enters the sleep 
state. 

[0095] Case 4b. Up button 220a is pushed. The proc- 
essor and shade will behave in substantially the same 
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way as In Case 3b, except that the shade will stop If 
either transmitter button 220a, 220b is pushed a second 
time. Additionally, however, if a stall is detected when 
the shade is being raised from the lower limit, a new up- 
per limit will be set. For this, the upper limit register will 
be set to 5 pulses less than the rotation counter, which 
has been reset to zero just before the shade began to 
rise. The new upper limit value will help ensure that the 
next time the shade is raised, (after first having been 
lowered), the shade will stop at the new upper limit, in- 
stead o/ continuing on and encountering a stall condi- 
tion. 

[0096] Example 5. Shade 106 partially open and the 
manual switch 1 30 pushed. In this case, the lift cord de- 
tector 1 46 Is abutted by the cord 1 20', and so is closed. 
The processor 21 4 first checks the direction register and 
determines in which direction the shade 106 last trav- 
elled. 

[0097] Case 5a. Last direction of travel was "up". The 
shade will go down until a) the lift cord detector 146 is 
opened by rotating the cord 1 20' off the reed 148 when 
the shade reaches the bottom of its travel, b) the shade 
encounters an obstacle, relieving tension in the cord 
120' and causing it to no longer abut the reed 148, c) 
the manual switch 120 is pushed a second time, or d) 
either transmitter button 220a, 220b Is pushed. Regard- 
less of which of these events take place, the direction 
register is toggled to indicate that the last direction was 
"down", and motor and shade are stopped, after which 
the processor enters the sleep state. This is similar to 
Case 1 a. 

[0098] Case 5b. Last direction of travel was "down". 
The processor will first check to see whether the shade 
is at the upper limit (i.e., the value in the rotation counter 
matches that in the upper limit register). If this is the 
case, the processor will Ignore the manual switch and 
enter the sleep state. If the upper limit has not been 
reached, the shade will-go up until a) the stall timer times 
out, indicating that the motor has stalled (e.g., the shade 
is fully raised), b) the rotation counter reaches the value 
in the upper limit register, c) the manual button is pushed 
a second time, ord) either transmitter button 220a. 220b 
is pushed. Regardless of which of these events take 
place, the direction register is toggled to indicate that 
the last direction was "up", and motor and shade are 
stopped, after which the processor enters the sleep 
state. 

[0099] Example 6. Shade 106 partially open and a 
transmitter 21 8 button is pushed. Again, the lift cord de- 
tector 146 is abutted by the cord 1 20', and so is closed. 
The processor ignores the direction register and deter- 
mines which button was pushed. 
[0100] Case 6a. Down button 220b is pushed. The 
processor and shade will behave in the same way as in 
Case 5a, except that the shade will stop if either trans- 
mitter button 220a, 220b is pushed a second time. 
[0101] Case 6b. Up button 220a is pushed. The proc- 
essor and shade will behave in the same way as in Case 



5b, except that the shade will stop if either transmitter 
button 220a, 220b is pushed a second time. 
[0102] The processor 214 executes a series of soft- 
ware instructions to control the window covering assem- 

5 biy. Figs. 1 9 and 1 9-A to 1 9-J present a flowchart which 
illustrates this software control. Processor operation be- 
gins with powering up the system in step 300. This is 
followed by step 302 in which various registers, counters 
and flags are initialized, and the channel strap is read. 

10 Once this initialization is finished, the processor enters 
the quiescent state in which the processor looks for ac- 
tivity from eitherthe manual switch 130 or the I R receiver 
216. 

[0103] In step 304, the processor checks line MAN to 
see if the manual switch has been pushed. If so, control 
flows to step 314 in Fig. 19-A. If, however, the manual 
switch 130 has not been pushed, the IR receiver is 
turned on for 7.1 msecs and then turned off in the look 
mode (step 306). The processorthen samples IRSIG to 

20 see wheth er a valid pulse was received (step 308) . If so . 
control flows to step 31 6 in Fig 1 9-B, If, however, no valid 
pulse was received, the processor enters a sleep mode 
(step 308) in which it remains, nominally, for 300 msecs 
before waking up (step 312). The processorthen con- 

25 tinues in the quiescent state with control looping back 
to step 304 to see if the manual switch 1 30 was pushed. 
[01 04] Fig. 1 9-A illustrates the control sequence when 
the manual switch was pushed when the processor was 
In the quiescent state. In step 31 4, the processor checks 

30 the direction register to see in which direction the shade 
last was asked to move. If the last direction was UP, it 
means that the shade should go down, and so control 
flows to step 332 in Fig. 1 9-D. If, on the other hand, the 
last direction was DOWN, the shade should now go up, 

35 and so control flows to step 324 in Fig. 1 9-C. 

[01 05] Fig. 1 9-B illustrates the control sequence when 
a valid pulse was received when the processor was in 
the quiescent state. First, in step 316, the processor 
places the IR receiver 21 6 in the active mode, discussed 

40 above. Next, in step 318, the processor attempts to 
match the received sequence of pulses with the refer- 
ence sequences for the selected channel. If there is no 
match, the processor enters the sleep state (step 310). 
If there is a match, the processor determines which but- 
ton on the transmitter, UP or DOWN, was pushed (step 
320). If the UP button was pushed, control goes to step 
324 in Fig. 19-C. If the DOWN button was pushed, the 
processor checks to see whether the lift cord detector 
reed Is open (step 322). If the detector is not open, con- 

50 trol goes to step 322 in Fig 1 9-D; if it is open (Indicating 
that the shade is either fully lowered or resting on an 
object), control goes to step 334 In Fig. 19-E. 
[0106] Fig. 19-C illustrates the control sequence 
when the processor has been Instructed by either the 

55 manual switch or the transmitter to raise the shade. The 
processor first detemnines whether the lift cord detector 
reed is open (i.e., whether the shade Is fully lowered or 
Is resting on an object) (step 324). if the detector is open, 
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then the shade resets the rotation counter and sets the 
looking-for-upper-limitflag (step 326), and then turns on 
the motor to raise the shade (step 330). If the detector 
is closed, the processor first checks whether the shade 
is at the upper limit (step 328). If the shade is already at s 
its upper limit, the shade need not be raised, and so the 
processor goes to sleep (step 31 0). On the other hand, 
if the shade Is not already at its upper limit, it can rise 
some more, and so the processor tums on the motor to 
raise the shade (step 330). Whether or not the lift reed io 
was open, control goes to step 344 In Fig. 19-F, after the 
motor starts. 

[0107] Fig. 19-D illustrates the control sequence 
when the processor has been instructed by either the 
manual switch or the transmitter to lowerthe shade. The is 
motor is simply turned on to lowerthe shade (step 332), 
after which control passes to step 344 in FIG 19-F 
[0108] Fig. 1 9-E illustrates the control sequence when 
the lift cord detector reed is open and the down button 
on the transmitter has been pushed. The processor first 20 
starts a 3-second timer (step 334), which is used to de- 
termine whether the down button is pressed for the full 
three seconds. The IR receiver is maintained in the ac- 
tive mode (step 336) and the processor checks the IR- 
SIG line to see whether the DOWN button is still being 25 
pressed (step 338). If the DOWN button stops being 
pressed at any time within those three seconds, the 
processor enters the sleep state (step 310), as the 
shade cannot be lowered (since the lift cord detector 
reed is open). The processor stays keeps checking the 30 
IRSIG line until either the DOWN button is released or 
until the 3 seconds are over (step 340), whichever oc- 
curs first. If the 3-second timer times out, the upper limit 
counter is reset (step 342), and the processor enters the 
sleep state (step 31 0). S5 
[0109] Fig. 19-F illustrates the control sequence when 
the motor is running, either up or down. With the motor 
running, the IR receiver is in the active mode, the IRSIG 
and MAN lines from the interface module 128 are mon- 
itored, the optical sensor 232, and the lift detector reed 40 
148 are polled, and the stall timer is operational (step 
344). The processor then executes a loop to check on 
all of these. 

[0110] When the IRSIG line is being monitored (step 
346), control flows to step 358 in Fig. 1 9-G. When the 45 
processor polls the lift cord detector reed 148, it deter- 
mines whether the reed is open (step 348). If so, control 
goes to step 362 in Fig. 19-H. When the processor polls 
the optical sensor (i.e, the phototransistor) it determines 
whether the light path has been interrupted (step 350). so 
If so, control goes to step 366 in Fig. 19-1. If the stall 
timer times out (step 352), control goes to step 372 in 
Fig. 19-J. And when the MAN line is being monitored 
(step 354), the processor is interested In knowing 
whether the manual switch 1 30 has been pushed anew ss 
si nee the motor started running. If the manual switch has 
not been pushed anew, the motor continues to run and 
the processor continues to check the various inputs. If, 



however, it has been pushed anew, the motor Is stopped 
(step 356) and the processor eventually enters the sleep 
state (step 310). 

[0111] Fig. 19-G illustrates the control sequence 
when the motor is running and the IR receiver Is being 
monitored. The processor checks to see if line IRSIG is 
active and if it is, whether either transmitter button has 
been pushed anew since the motor started running (step 
358). If neither button has been pushed anew, the motor 
continues to run and the processor continues to check 
the various inputs. If, however, either button has been 
pushed anew, the motor is stopped (step 360) and the 
processor eventually enters the sleep state (step 310). 
[0112] Fig. 19-H illustrates the control sequence 
when the motor is running and the lift cord detector reed 
Is opened. The processor first checks to see whether 
the shade was going down when this happened (step 
362). If it was going down, the motor is stopped (364), 
because the cord has fully unwound or because the 
shade bumped into an obstacle on the way down. After 
the motor is stopped, the processor enters the sleep 
state (step 310). If, on the other hand, the shade was 
going up, the processor doesnt care, and the motor con- 
tinues to run and raise the shade. 
[01 1 3] Fig. 1 9-1 illustrates the control sequence when 
the motor is running and an interruption in the light path 
is detected. Whenever the light path Is inten-upted, it 
means star wheel 1 98, and thus the reel 1 24 are turning, 
the shade is either being raised or lowered, and the mo- 
tor is not stall condition. Thus, the processor resets the 
stall timer and increments the rotation counter (step 
366). The processorthen compares the rotation counter 
to the value in the upper limit register (step 368). If they 
do not match , it means that the upper limit for the shade 
has not been met, and the motor continues to run. If, on 
the other hand, they match, the upper limit has been 
reached. In such case, the motor is stopped (step 370), 
and the processor enters the sleep state (step 310). 
[01 14] Fig. 1 9-J illustrates the control sequence when 
the motor is running and the stall timer times out. When 
this happens, it means that the star wheel 1 98 and the 
reel 124 did not turn, even though the motor was on, 
thus indicating a motor stall condition. A motor stall can 
happen when the shade is all the way up and the rotation 
counter does not match the value in the upper limit reg- 
ister. It can also happen if the shade is held by an object 
which prevents the fomier from rising. Other situations 
may also cause the timerto time out. Regardless of what 
causes this, the motor is first stopped (step 372). The 
processorthen checks whether the rotation counter was 
to stop when it reached the value in the upper limit reg- 
ister (step 374). If so, the upper limit register is set to a 
value slightly below the current rotation count (step 
376). This will prevent stall due to a spurious upper limit 
register value, on a subsequent raising of the blind. After 
step 376 and also, in the event that the rotation counter 
was not to be matched against the upper limit register 
value, the processor enters the sleep state (step 310). 
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[0115] While the above Invention has been described 
with reference to certain pretended embodiments, It 
should be kept in mind that the scope of the present in- 
vention Is not limited to these. One skilled In the art may 
find variations of these preferred embodiments which, 
nevertheless, fall within the spirit of the present inven- 
tion, whose scope is defined by the claims set forth be- 
low. 



Claims 

1 . An electrically powered window covering assembly 
(100) having a headrall (102). a bottom rail (104), a 
window covering (1 06) secured to said head rail and 
said bottom rail and a motor (122) operatlvely en- 
gaged to a drive shaft (136), said assembly further 
comprising: 

an electrical circuit (210) comprising a micro- 
processor (214) arranged to receive input and 
to control operation of said motor In response 
thereto; 

a voltage supply (212) providing a first output 
voltage to the electrical circuit (21 0) and a sec- 
ond output voltage to said motor (122), a trans- 
mitter for producing control signals; and 
a wireless remote control receiver (216) elec- 
trically connected to said microprocessor (214) 
and arranged to receive said control signals 
from said transmitter (218); and 
at least one sensor (146) which is electrically 
connected to said microprocessor, 

the motor (1 22) being operatlvely engaged 
to a reel shaft (124) rotatably mounted In 
the headrail, a plurality of lift cords (12) be- 
ing wound around said reel shaft and ex- 
tending between said reel shaft and said 
bottom rail for raising and lowering said 
bottom rail to expand and contract said 
window covering; 

said at least one sensor (146) being ar- 
ranged to detect a vertical position of said 
shade; characterised in that: 

said receiver (216) Is intemnlttently 
powered by said microprocessor In ei- 
ther a first mode or a second mode; 
said receiver a Item atingly Is turned on 
for a first time interval and off for a sec- 
ond time inten^al when in the first 
mode, said first time Interval being 
shorter than said second time interval; 
and 

said receiver alternatingly Is turned on 
for a third time interval and off for a 
fourth time interval when in the second 
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mode, said third time interval being 
longer than said fourth time interval. 

2. An assembly according to claim 1 , wherein said at 
5 least one sensor (1 46) Is a reed switch fixed to said 

headrail, a reed (148) of said reed switch being 
abutted by one of said lift cords (120') whenever 
said one lift cord is under tension and said window 
covering is not fully lowered. 

10 

3. An assembly according to claim 2, wherein said 
reed switch is arranged to detect a lateral position 
of said one of said lift cords. 

15 4. An assembly according to claim 1 , 2 or 3, wherein 
said electrteal circuit further comprises: 

sensor means (204,232) arranged to count the 
number of rotations of said drive shaft; 
20 said sensor means and said at least one sensor 

being selectively enabled by said microproces- 
sor through separate electrical connections 
and being monitored via a common input to said 
microprocessor. 

25 

5. An assembly according to claim 4, further compris- 
ing a channel selector switch selectively enabled by 
said microprocessor through a separate electrical 
connection and being monitored via said common 

30 input. 

6. An assembly according to any preceding claim 
wherein said receiver (216) is an infrared receiver 

35 7. An assembly according to claim 6, wherein said re- 
ceiver is powered In the first mode when no valid IR 
pulse has been received and the motor Is not run- 
ning, and the receiver Is powered in the second 
mode when a valid IR pulse has been received or 

40 the motor is mnnlng. 

8. An assembly according to any preceding claim, 
wherein said voltage supply is powered by a tubular 
battery pack (1 50) containing a plurality of batteries 
45 (152), said batteries are arranged end-to-end In 
said tubular battery pack, and said tubular battery 
pack is positioned within said head rail and Is ori- 
ented substantially parallel to said reel shaft. 

50 9. An assembly according to claim 8, wherein said bat- 
tery pack includes a housing having a cross-section 
of less than 44.45 x 44.45 mm (1 .75" x 1 .75"). 

10. An assembly according to any preceding claim, 
55 wherein operation of said motor is achieved via a 
bridge circuit which receives four inputs from said 
microprocessor, two of said Inputs controlling lower 
power switching transistors belonging to either half 
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of said bridge circuit, and two other inputs control- 
ling gate voltages of power transistors belonging to 
either half of the bridge circuit. 

1 1 . An assembly according to any preceding claim, fur- 
ther comprising a vibration dampening bushing 
(182) mounting sard motor on said headrail. 

12. An assembly according to claim 11, wherein said 
bushing (1 82) is fomned from neoprene rubber hav- 
ing a Shore A hardness of between 60-70. 



PatentansprQche 

1. Elektrisch angetriebene Fensterabdeckung (100) 
mit einer Kopfschiene (102), einer Unterschiene 
(104), einer Jalousie (106), die an der genannten 
Kopfschiene und der genannten Bodenschiene be- 
festigt ist, und einem Motor (122), der im Gebrauch 
im Eingriff mit einer Antriebswelle (136) ist, die ge- 
nannte Fensterabdeckung welter umfassend: 

eine elektrische Schaltung (210), umfassend 
einen Mikroprozessor (214), dersoangeordnet 

ist, daB er Eingangssignale empfangt und den 
Betrieb des genannten Motors in Reaktion dar- 
auf steuert; 

eine Spannungsversorgung (212), die eine er- 
ste Ausgangsspannung an die elektrische 
Schaltung (210) und eine zweite Ausgangs- 
spannung an den genannten Motor (122) lie- 
fert, einen Sender zur Erzeugung von Steuer- 
signalen; und 

einen drahtlosen Femsteuerungsempf anger 
(21 6), der elektrisch verbunden ist mit dem ge- 
nannten Mikroprozessor (21 4) und so angeord- 
net Ist, daB er die genannten Steuersignale 
vom genannten Sender (218) empfangt; und 

mindestens einen Sensor (146), der mit dem 
genannten Mikroprozessor elektrisch verbun- 
den ist, 

wobei der Motor (122) Im Gebrauch Im Eingriff mit 
einer Haspelwelle (124) ist, die drehbar In der Kopf- 
schiene befestigt ist, und eine VIelzahl von Hub- 
schniiren (1 2) urn die genannte Haspelwelle gewik- 
kelt sind und sich zwischen der genannten Haspel- 
welle und der genannten Unterschiene erstrecken 
zum Anheben und Absenken der genannten Unter- 
schiene, um die genannte Jalousie auseinanderund 
zusammenzuziehen; 

wobei der genannte mindestens eine Sensor (146) 
so angeordnet ist, daB er eine verti kale Position der 
genannten Jalousie erfaBt, 



dadurch gekennzeichnet, daB dergenannteEmp- 
fanger (21 6) von dem genannten Mikroprozessor 
diskontinuierllch entwederin einer ersten Betrlebs- 
art Oder in einer zweiten Betrlebsart angesteuert 

5 wird; 

der genannte Empf anger wechselweise fur ein er- 
stes Zeitintervall eingeschaltet und fur ein zweites 
Zeltintervall ausgeschaltet wIrd, wenn er sIch In der 
ersten Betrlebsart beflndet, wobei das genannte er- 

10 ste Zeitintervall kurzer ist als das genannte zweite 
Zeitintervall; und 

der genannte Empfanger wechselweise fur ein drit- 
tes Zeltintervall eingeschaltet und ein viertes Zeit- 
intervall ausgeschaltet wIrd, wenn er sIch in der 
15 zweiten Betrlebsart befindet, wobei das genannte 
dritte Zeitintervall langer ist als das genannte vierte 
Zeitintervall. 

2. Fensterabdeckung nach Anspruch 1 , dadurch ge- 
20 kennzeichnet, daB der genannte mindestens eine 

Sensor (146) ein Blattfederschalter ist, der an der 
genannten Kopfschiene befestigt Ist, wobei eine der 
genannten Hubschniire (120') gegen eine Blattfe- 
der (148) des genannten Blattfederschalters stoBt, 
25 sobald die genannte eine Hubschnur unter Span- 
nung steht und die genannte Jalousie nicht vollstan- 
dig abgesenkt ist. 

3. Fensterabdeckung nach Anspruch 2, dadurch ge- 
30 kennzeichnet, daB der genannte Blattfederschal- 
ter so angeordnet ist, daB er eine seltliche Position 
der genannten einen der Hubschnure erfaBt. 

4. Fensterabdeckung nach Anspriichen 1 , 2 Oder 3, 
35 dadurch gekennzeichnet, daB die genannte elek- 
trische Schaltung welter umfaBt: 

Sensonnittel (204, 232), die so angeordnet 
sind, daB sie die Zahl der Umdrehungen der ge- 
40 nannten Antriebswelle zdhlen; 

wobei die genannten Sensomnittei und der genann- 
te mindestens eine Sensor von dem genannten Mi- 
kroprozessor durch getrennte elektrische Verbin- 
45 dungen selektiv aktivlert werden und uber einen ge- 
melnsamen Eingang in den Mikroprozessor uber- 
wacht werden. 

5. Fensterabdeckung nach Anspruch 4, welter umfas- 
50 send einen Kanalwahtschalter, der von dem ge- 
nannten Mikroprozessor iiber eine separate elektri- 
sche Verblndung selektiv aktivlert wird und uber 
den genannten gemelnsamen Eingang uberwacht 
wird. 

55 

6. Fensterabdeckung nach einem der vorstehenden 
Anspruche, dadurch gekennzeichnet, daB der ge- 
nannte Empfanger (216) ein Infrarotempfanger ist. 
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7. Fensterabdeckung nach Anspruch 6, dadurch ge- 
kennzeichnet, daB der genannte Empf anger in der 
ersten Betriebsart betrieben wird, wenn kein gulti- 
ger Infrarot-lmpuls empfangen wurde und der Mo- 
tornlcht lauft, und der Empfanger in der zwelten Be- 5 
triebsart betrieben wird, wenn ein gultiger Infrarot- 
lmpuls empfangen wurde Oder der Motor lauft. 

8. Fensterabdeckung nach einem der vorstehenden 
Anspruche, dadurch gekennzeichnet, daB die ge- io 
nannte Spannungsversorgung von einer rohrenfor- 
migen Batteriesaule (150) mit einer VIelzahl von 
Batterien (152) mit Strom versorgt wird, wobel die 
genannten Batterien Ende an Ende in der genann- 

ten rohrenfonnigen Batteriesaule angeordnet sind 
und die genannte rohrenformige Batteriesaule in- 
nerhalb der genannten Kopfschiene und im wesent- 
lichen parallel zu der genannten Haspelwelle ange- 
ordnet ist. 

20 

9. Fensterabdeckung nach Anspruch 8, dadurch ge- 
kennzelchnet, daB die Batteriesaule ein Gehause 
mit einem Querschnitt von wenlger als 44,45 x 
44,45 mm (/1 ,75" x 1 ,75 ") hat. 

25 

10. Fensterabdeckung nach einem der vorstehenden 
Anspruche, dadurch gekennzeichnet, daB der 
Betrieb des genannten Motors uber eine Brucken- 
schaltung erreicht wird, in die vier Eingange von 
dem genannten Mikroprozessor verlaufen, wobel 30 
uber zwel der genannten EIngSnge Niederstrom- 
Schalttranslstoren gesteuertwerden,diejederHalf- 

te der genannten Bruckenschaltung zugeordnet 
sind, und Ciber die beiden anderen Eingange Steu- 
erspannungen von Leistungstransistoren gesteuert 35 
werden, die jeder Halfte der Bruckenschaltung zu- 
geordnet sind. 

11. Fensterabdeckung nach einem der vorstehenden 
Anspruche, weiter umfassend eine Schwingungs- 40 
dampfungsbuchse (182), uber die der genannte 
Motor an der genannten Kopfschiene befestlgt wird. 

12. Fensterabdeckung nach Anspruch 11, dadurch ge- 
kennzeichnet, daB die genannte Buchse (1 82) aus 45 
Neoprene-Kautschuk mit einer Shore A Harte zwi- 
schen 60 und 70 geformt Ist. 



Revendlcatlons so 

1 . Ensemble de couverture de fen&tre k alimentation 
electrique (100) comprenant un rail de tete (102), 
un rail Inf^rieur (104), une couverture de fenitre 
(1 06) fix6e audit rail de tete et audit rail inf6rieur et 55 
un moteur (122) en prise fonctionnelle avec un ar- 
bre d'entratnement (136), ledit ensemble compre- 
nant en outre : 3. 



un circuit 6lectrique (210) comprenant un mi- 
croprocesseur (214) agence pour recevoir une 
entrde et pour commander le fonctionnement 
dudit moteur en r6ponse ^ celle-ci, 
une tension ^alimentation (212) fournlssant 
une premidre tension de sortie au circuit 6lec- 
trique (210) et une seconde tension de sortie 
audit moteur (122), un dmetteur destine §t pro- 
duire des signaux de commande, et 
un rteepteur de commande k distance sans fii 
(216) reli§ ^lectriquement audit microproces- 
seur (214) et agencd pour recevoir lesdits si- 
gnaux de commande en provenance dudit 
6metteur (218), et 

au molns un capteur (146) qui est diectrlque- 
ment rel[6 audit microprocesseur, 
le moteur (122) 6tant en prise fonctionnelle 
avec un arbre d'enroulement (1 24) mont6 avec 
possibility de rotation dans le rail de tete, une 
plurality de cordons de levSe (1 2) dtant enrou- 
16s autour dudit arbre d'enroulement et s'6ten- 
dant entre ledit arbre d'enroulement et ledit ar- 
bre inf6rieur en vue de lever et de baisser (edit 
rail inf^rieur afin d'^tendre et de contracter la- 
dlte couverture de fenStre, 
ledit au molns un capteur (146) 6tant agencd 
pour d^tecter une position verticale dudit store, 
caract6rlse en ce que : 

ledit r^cepteur (216) est aliments de fa^on 
intennittente par ledit microprocesseur 
dans solt un premier mode, soit un second 
mode, 

ledit recepteur est alternativement activ§ 
pendant un premier intervalle de temps et 
d^sactive pendant un second intervalle de 
temps lorsqu'il se trouve dans le premier 
mode, ledit premier intervalle de temps 
6tant plus court que ledit second intervalle 
de temps, et 

ledit recepteur est alternativement activd 
pendant un troisidme intervalle de temps 
et desactivd pendant un quatridme Inter- 
valle de temps lorsqu'il se trouve dans le 
second mode, ledit troisidme intervalle de 
temps 6tant plus long que ledit quatri^me 
intervalle de temps. 

Ensemble selon la revendlcatlon 1 , dans lequel ledit 
au moins un capteur (146) est un interrupteur k la- 
melle fix^ audit rail de t§te, une lameile (148) dudit 
interrupteur ^ tamelle 6tanX en contact avec i'un 
desdits cordons de levee (120'), a chaque fois que 
ledit un cordon de lev^e est sous tension et que la- 
dite couverture de f endtre n'est pas totalement bais- 
see. 

Ensemble selon la revendbation 2, dans lequel ledit 
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Interrupteur k lamelle est agenc6 afin de d6tecter 
une position lat§rale dudit un desdits cordons de ie- 

4. Ensennble selon la revendication 1 , 2 ou 3, dans le- 
quel (edit circuit 6lectrlque comprend en outre : 

des moyens de capteurs (204, 232) agenc6s 
pour connpter ie nombre de tours dudIt arbre 
d'entratnement, 

lesdfts moyens de capteurs et ledit au moins un 
capteur etant valides de fagon selective par le- 
dit microprocesseur par rintemri6dialre de 
liaisons ^lectrlques s6par6es et etant survellles 
par rintenn§dialre d'une entrde, commune vers 
ledIt microprocesseur 

5. Ensemble selon la revendication 4, comprenant en 
outre un commutateur de selection de canal valide 
defapon selective par ledit microprocesseur par I'ln- 
termediaire d'une liaison electrique separee et 6tant 
survellle par I'intermedlaire de ladite entree commu- 
ne. 

6. Ensemble selon Tune quelconque des revendica- 
tlons precedentes, dans lequel ledit r^cepteur (216) 
est un recepteur infrarouge. 

7. Ensemble selon la revendication 6, dans lequel ledit 
r^pteur est aliments dans Ie premier mode lors- 
que aucune impulsion I R valide n'a et6 re9ue et que 
Ie moteur nefonctionne pas, et Ie recepteur est all- 
mente dans Ie second mode lorsqu'une impulsion 
IR valide a 616 regue ou que Ie moteur fonctionne. 

8. Ensemble selon i'une quelconque des revendlca- 
tions pr6c6dentes, dans lequel ladite tension d'ali- 
mentation est alimentee par un module pour piles 
tubulaire (150) contenant une pluralite de piles 
(152), lesdites piles sont dispos6es bout ^ bout 
dans ledit module pour piles tubulaire, e*t ledit mo- 
dule pour piles tubulaire est posltionn6 k rint^rleur 
dudit rail de tete et est oriente sensiblement paral- 
l^lement audit arbre d'enroulement. 

9. Ensemble selon la revendication 8, dans lequel ledit 
module pour plies comprend un logement pr^sen- 
tant une section transversale de moins de 44,45 x 
44,45 mm (1 ,75 pouce x 1 ,75 pouce). 

10. Ensemble selon I'une quelconque des revendica- 
tlons pr^^dentes, dans lequel Ie fonctionnement 
dudit moteur est obtenu par rintermediaire d'un 
montage en pont qui revolt quatre entries prove- 
nant dudit microprocesseur, deux desdites entries 
commandant des transistors de commutation de 
faible puissance appartenant k I'une ou I'autre mol- 
tie dudit montage en pont, et deux autres entries 
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commandant les tensions de grilles de transistors 
de puissance appartenant k I'une ou I'autre moitie 
du montage en pont. 

5 11. Ensemble selon I'une quelconque des revendlca- 
tions precedentes, comprenant en outre un man- 
chon d'amortissement des vibrations (1 82) montant 
ledit moteur sur ledit rail de tete. 

10 12. Ensemble selon la revendication 1 1 , dans lequel le- 
dit manchon (1 82) est r6alis6 k partir de caoutchouc 
neoprene pr§sentant une duret§ Shore A entre 60 
et70. 
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CONNEa BAHERIES OR SWITCH ON 



300 



SET UPPER UMn COUNTER TO NO UPPER LIMIT, SET CHANNEL TO A OR B 
DEPENDING ON THE CHANNEL STRAP, SET UST DIRECHON TO UP 



302 




•0 



TURN ON IR REaiVER FOR 7.1 MSEC THEN OFF 

1 




SLEEP: 

N MOSFETS BOTH ON (BRAKE), PNP TRANSISTORS BOTH OFF 
OUTPUTS AND SENSORS OFF, CLEAR All FLAGS 



SLEEP FOR 300 MSEC 
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Fig. 19 
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IRREOEVER OFF 9J MSEC 
THEN ON 46 MSEC (CHECKING INPUT SEQUENCE) 
THEN OFF 



I 




Fig. 19-B 
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RESET RonnoNcouNnR 

SET "lOOKNIG FOR UPPER LURIT" FLAG 




TURN ON MOTOR GOING UP: 
APPROPRIATE HALF OF H BRIDGE ON, OTHER HALF OFF 
WITH APPROPRIAH DELAY TO AVOID SHORT QROJIT 
INITIALIZE STALL THISER TO AUOW MOTOR TIME TO START 



Fig. 
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TURN ON MOTOR GOING DOWN: 
APPROPRIATE HALF OF H BRIDGE ON, OTHER HALF OFF 
WITH APPROPRIATE DELAY TO AVOID SHORT CIRCUIT 
INITIALIZE STALL TIMER TO ALLOW MOTOR TIME TO START 
SET FUG TO STOP MOTOR WHEN UFT REED OPENS 



Fig. 19'D 
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1 



START 3 SECOND TIMER 

i 
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IRREaiVER OFF 9.5 MSEC 
THEN ON 46 MSEC (CHECKING INPUT SEQUENCE) 
THEN OFF 



NO 




NO 



SET UPPER LIMn COUNTER TO NO UPPER UMIT 




Fig. 19-E 
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RUN THE FOLLOWING 5 TASKS SIMULTANEOUSLY: 
I • aClE THE IR RiaiYER 9.5 MSEC OFF, 46 MSEC ON 

(CHKKING INPUT SEQUENCES WHILE ON) 
2- CHECK THE LIFT REED 
3 > CHECK THE ROTATION SENSOR 

4 - CHECK THE STALL TIMER 

5 - CHECK THE MANUAL SWITCH 




WAIT FOR BUnON TO BE RELEASED 




Fig. l^-F 
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(WHILE CYCLING IR RECEIVER OFF 9.5 MSEC ON 46 MSEQ 
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USE THE ROTATtON COUNT TO CALOJUn 
A NEW UPPER IIMIT SU6HTLY LESS THAN 
THE CURRENT ROTATION COUNT 



T 




Fig. 19J 
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